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Preservation
award for a
historical building

HE 1907 BEAUX-
ARTS BUILDING
- A NATIONAL
HISTORIC AND
NEW YORK CITY
LANDMARK

The replacement and res-
toration of the historic sky-
light within the landmark
Manhattan Surrogate’s
Courthouse has received

The original skylight monitor consists
of two separate g|azed assemblies
with an interstitial space in between.
The outer assembly faces the sky and
provides protection from the weather.
The interior glass layer, or “laylight,”
is seen by the public from within the
atrium, and is therefore treated in a
highly omamental fashion. Urbahn
Anrchitects and Jablonski Building
Conservation developed a procedure
that called for removing the glass
panels to facilitate the restoration

of the |eac|ing that holds the g|ass

in place, as well as provision of new
glass to replace missing or broken
panes. The bronze cladding was
stripped of all coatings, cleaned, and
refinished in situ.

Photo by Ola Wilk/Wilk Marketing

Communications
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The replacement of the Beaux-Arts
Skylioht at Historic Manhattan Surrogafe’s
Courthouse by Urbahn Architects, NYC
Deparfment of Design and Construction,
and Jablonshki Building Conservation has
received the Lucy 6. Moses Preservaion
Award from the New York Landmarks
Conservancy. This arficle gives us an
{dea of the work behind this important
replacement and restoration, and the
history of this landmark building both for

New York and the United Sfates.

a 2020 Lucy G. Moses
Preservation Award from
the New York Landmarks
Conservancy. The team for
this highly complex project
included Urbahn Archi-
tects, program manager
New York City Department
of Design and Construc-
tion (DDC), owner New
York City Department of
Citywide  Administrative
Services (DCAS), and his-
toric conservator Jablon-
ski Building Conservation
(JBO).

The Lucy G. Moses Awards
are the New York Land-
marks Conservancy’s high-
est honors for preservation
excellence. The award will
be bestowed upon the pro-
ject team on 23 September
2020, during the 30th An-
niversary Lucy G. Moses
Preservation Awards Gala
to be held at The Cathedral
Church of Saint John the
Divine in Manhattan.
Completed in 1907, this

Beaux-Arts structure en-
compasses an entire block
in downtown Manhat-
tan, bounded by Cham-
bers, Centre, Reade, and
Elk Streets. The interior
and exterior are both New
York City Landmarks. The
building was also placed
on the National Register
of Historic Places in 1972
and designated a Nation-
al Historic Landmark in
1977. The building holds
the city’s municipal ar-
chives and features ornate
courtrooms for New York
County’s Surrogate’s Court
on the fifth floor.

MASTERPIECE
OF JOHN R. THOMAS

John R. Thomas, one of the
United States’ most sought
after architects of public
edifices in his day, designed
the seven-story building.
Thomas considered this
building his masterpiece.
The opulent three-story

The replacement and restoration of the historic skylight within the landmark
Manhattan Surrogate’s Courthouse by Urbahn Architects, the NYC Department
of Design and Construction, and Jablonski Building Conservation has received

a 2020 Lucy G. Moses Preservation Award from the New York Landmarks

Conservancy. Due to the grandeur of the atrium, the interior is often used as the
backdrop for the filming of movies and commercials, and it is frequently rented
out as an event space. The television show “Law and Order”, “The Devil Wears
Prada” and “Great Expectations” movies, and many other productions feature
scenes shot within the building.

Photo by Ola Wilk/Wilk Marketing Communications

Glass-Technology International 3/2020 75




CASE STUDY

atrium features a 40 foot
by 60 foot skylight that
soars overhead, allowing
natural light to flood in,
illuminating the rich and
highly articulated interiors.
The Paris Opera purport-
edly inspired the skylight,
and in fact, when the court
building was completed it
was called the most Paris-
ian structure in New York.
While many of the court-
yard’s  sumptuous  fin-
ishes were imported from
Europe, the skylight was
fabricated just a couple of
dozen blocks north of the
building itself, in Chelsea.
The monumental atrium
space features an extraor-
dinary double staircase of
Tuscan marble imported
from Siena, which leads to
upper-level balconies. The
walls and columns are lined
with matching Siena mar-
ble, with blood-red mar-
ble roundels and elaborate
carvings that include gar-
lands of fruit and foliage.
Mosaic murals by William

DelLeftwich Dodge feature
the signs of the zodiac. For
the floor, the original ar-
chitect chose pink marble
from Tennessee and blue
marble from Belgium, laid
out in geometric patterns.
When it was built, this
atrium was the grandest,
most expensive, and most
controversial — due to the
cost and opulence — part of
the building.

The original skylight moni-
tor actually consists of two
separate glazed assemblies
with an interstitial space
in between. The outer as-
sembly faces the sky and
provides protection from
the weather. The interior
glass layer, or “laylight,”
is seen by the public from
within the atrium, and is
therefore treated in a high-
ly ornamental fashion. In
addition to its visual func-
tion, the laylight provides
code-required  occupant
protection from potentially
falling glass. The monitor
that projects from the roof

is gable-shaped, with glass
panels originally supported
by a copper frame structure
with a ridge at its peak. Ten
clerestory windows are on
the vertical sides where the
skylight drops to a walk-
way that stretches around
its perimeter. The walkway
extends along the built-in
gutters at two sides and
consists of hexagonal glass
block set within cast iron
panels. The laylight within
the atrium is comprised
of hundreds of translucent
glass panels set in an or-
namental bronze clad cast
iron frame forming a mon-
umental barrel vault.

THE RENOVATION
TEAM'S WORK
FOLLOWING URBAN'S
DESIGN

Based on Urbahn’s de-
sign, the renovation team
removed the entire outer
monitor system and re-
placed it with a new cop-
per-anodized  aluminium
frame to emulate the origi-

The leaded glass laylight panels were
removed and crated for restoration
by Bovard Studio. The lead cames
were heavily fatigued and failing,
having exceeded their practical life
span. New reinforcement and new

lead caming was installed. The team
carefu"y selected new etched g|ass
to match the texture and translucency
of the original.

Photo by Ola Wilk/Wilk Marketing

Communications

nal copper frame cladding.
The team oversaw the fab-
rication of a new alumini-
um frame to hold the glass
panels. Several new copper
elements were fabricated
to match the originals, in-
cluding leaders, gutters,
and a ridge vent replicat-
ing the original ornate rope
motif.

For the laylight, Urbahn
and JBC developed a pro-
cedure that called for re-
moving the glass panels to
facilitate the restoration of
the leading that holds the
glass in place, as well as
provision of new glass to
replace missing or broken
panes. The bronze clad-
ding was stripped of all
coatings, cleaned, and re-
finished in situ.

The design team addressed
the inherent vulnerability
of the glass block walkway
to water infiltration by de-
signing a new protective
assembly, including lami-
nated glass protecting the
glass blocks, with new du-
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rable aluminium panels as a
walking surface, all within
a new metal frame system.
The team replicated the
original hexagonal glass
blocks, which are 1-1%”
thick, 3-15” wide, with
groups of blocks forming
a total of 24 glass panels
running on two sides of the
skylight.

“Working within a cher-
ished historic edifice such
as Surrogate’s Court re-
quired a team that is at-
tuned to the aesthetics,
materials, and building
practices of another age,
as well as well versed in
both the limitations and
advances of modern con-
struction  technologies,”
explained Rafael Stein,
AlIA, an Urbahn Principal.
“For example, the two lu-
nettes on either end of the
atrium had been so dam-
aged that it was nearly
impossible to understand
what they had once looked
like. Our research revealed
that there had in fact been
different decorative layers
over time. We selected the
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most recent iteration and
developed a restoration
approach based on review
of archival photographs
and an analysis of multiple
paint and plaster coats. We
then carefully specified the
design so that the lunettes
could be lovingly restored
by experienced artisans.”

Although  the  skylight
first began to leak in the
1990s, rehabilitation was
postponed because of the
near constant use of the
building. In addition to its
municipal use, the build-
ing hosts major public and
private events and is rented
out as a film set. By the time
the restoration had begun,
the atrium’s grandeur was
diminished by the damaged
and grimy skylight and ex-

tensive damage to adjacent
materials, including marble
and plaster.

“There was water damage
to the cornices beneath
the skylight. The original
marble was extremely dif-
ficult to match, so, in all
locations where damaged
marble was in prominent
view, we carefully pinned
the sections together,” said
Stein.

In addition to DCAS, DDC,
Urbahn, and Jablonski, the
team included construc-
tion manager The LiRo
Group; general contractor
BQE Industries, Inc.; and
structural engineer Ysrael
A. Seinuk. Instrumental
subcontractors  included
Bovard Studio, Inc., which
restored the laylight glass;

Wemco Casting, LLC,
which produced the cast
iron frames; Gillinder
Brothers, Inc. which cast
the new glass blocks; Li-
nel, which fabricated and
installed the skylight; and
EverGreene Architectural
Arts, which recreated the
lunettes and the ornamen-
tal bronze cladding that
encases the skylight’s steel
structure. EverGreene also
painted the repaired plaster
to match the marble panels.

COMPLEX LOGISTICS

The construction team was
operating in a tight space
within a historic structure,
so logistics were care-
fully planned. First, crews
erected barricades within
the atrium to safeguard the

Molds for new glass blocks were
taken from castings of existing
blocks. New hexagonal glass blocks
were casted by Gillinder Brothers
to match the originals, including

the embossed snowflake pattern on

the surface, while Wemco Casting
fabricated new cast iron frames.
Photo by Ola Wilk/Wilk Marketing

Communications

public while they installed
a working platform rest-
ing on scaffolding, with a
stair access to the skylight
from below. The construc-
tion team also provided
temporary roof to make
the atrium watertight dur-
ing construction. The tem-
porary roof consisted of
steel beams spanning the
courtyard, with metal deck
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and waterproof membrane.
These components were
hoisted over the building’s
main roof and assembled
in place over the skylight
within the courtyard, sur-
rounded on all sides by the
Court building’s tower. Se-
lect skylight components
designated for removal
were manually disassem-
bled and hoisted down
within the building from
the working platform. The
temporary roof was then
disassembled and removed
by crane from the street,
once the renovation was
completed. In addition,
there were multiple securi-
ty restrictions, as the build-
ing remained a working
courthouse that required
heightened security. Secu-
rity personnel constantly
monitored each entrance.
As it is an occupied build-
ing, there was also an in-
creased need for noise con-
trol; the construction team
had to carefully coordinate
their work with tenants.

Due to the grandeur of the
atrium, the interior is of-
ten used as the backdrop
for the filming of movies
and commercials, and it is
frequently rented out as an
event space. The television
show “Law and Order”,
“The Devil Wears Prada”
and “Great Expectations”
movies, and many other
productions feature scenes
shot within the building.
Construction could not
commence until the mul-
titude of such pre-booked
shoots and events taking
place immediately below

the skylight work occurred.
No events were scheduled
during the construction pe-
riod.

Some of the original steel
frame elements supporting
the skylight were corroded
or missing due to years of
water infiltration and de-
ferred maintenance. Over-
all, the project involved a
great deal of on-site re-
search, because there were
no original drawings. En-
gineering consultant Ysrael
A. Seinuk PC prepared new
drawings based on field
measurements and devel-
oped a restoration method
for the structural aspects
of the project. “We found
that numerous structural
elements that support the
skylight had to be replaced
or reinforced,” noted Sal-
vatore Paratore, AIA, LEED
AP, the Project Manager for
the work and a Senior As-
sociate at Urbahn. “For the
temporary roof, we lifted
the steel up for installation
using a hoist set up on a
scaffolding platform above
the work area. All of the
other materials and equip-
ment were brought up by
an internal hoist,” Paratore

added.

RESTORATION
PROCESS DETAILS

JBC worked with Urbahn
and DDC and DCAS to
develop a scope of work
and procedures to repair
and restore the historic el-
ements on the interior and
at the skylight level. Prior
to any work beginning, Ur-
bahn’s team surveyed and

documented the existing
conditions, including the
exterior skylight monitor,
leaded glass laylight pan-
els, the bronze-clad bar-
rel vaulted frame, and the
plaster lunettes. The design
team conducted their sur-
vey from a lift so that mate-
rials could be inspected up
close. The design team also
surveyed the skylight’s ele-
ments from within the in-
terstitial space between the
monitor and laylight.

The inspection included
documenting each of the
glass laylight panels, in-
cluding the condition of
the leading and the glass
panes. The top-facing, un-
finished side of the bronze
was in good condition.
However, because the
bronze cladding concealed
the cast-iron frame, the full
extent of corrosion from
water infiltration was not
evident until the construc-
tion phase. During design,
Urbahn and JBC deter-
mined that a significant
percentage of the glass
blocks at the exterior walk-
way were cracked or miss-
ing, thereby requiring cast-
ing of replacement blocks
and frame to replicate
these elements. The plas-
ter substrate of the lunettes
had blistered and much of
the paint was peeling.

Mary Jablonski, JBC’s
Principal, also noted that
scaffold access revealed
multiple unforeseen con-
ditions, including marble
spalls, cracks, and losses on
the cornice. “Many of the
marble spalls were due to

corrosion of the structural
steel, which was assessed
and then repaired. Work on
the marble cornice could
not be completed until
the scaffold was modified
to provide a lower work
platform below the cor-
nice fascia. Once the work
platform was modified, the
marble cornice and fascia
were vacuumed to remove
dust and debris. Then they
were cleaned using a latex-
based cleaner in order to
minimize the amount of
water used. Cracks and
spalls were then identified
and repairs were made us-
ing tinted epoxy and the
dutchman method,” she
explained.

PROJECT ELEMENTS
Glass laylight panels

The leaded glass laylight
panels were removed and
crated for restoration by
Bovard Studio. The lead
cames were heavily fa-
tigued and failing, having
exceeded their practical life
span. New reinforcement
and new lead caming was
installed. The team care-
fully selected new etched
glass to match the texture
and translucency of the
original.

Glass block panels

While the original intent
was to salvage as many
glass block units as possi-
ble and install replica units
to replace damaged ones,
extensive corrosion of the
cast iron frames made it
impossible to remove any
units  without breaking
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them. Instead, molds for
new glass blocks were tak-
en from castings of exist-
ing blocks. New hexagonal
glass blocks were casted by
Gillinder Brothers to match
the originals, including the
embossed snowflake pat-
tern on the surface, while
Wemco Casting fabricated
new cast iron frames.

Plaster lunettes

Based on historic photo-
graphs, JBC determined
that initially the plaster
was unfinished. Then it
had been painted a pale
yellow overlaid with a sim-
ple, light stencil pattern. It
was subsequently painted
with a faux-Siena marble
finish in 1933, signed by
the artist, Luka Jolis. The
team decided to replicate
this most recent finish,
to match the Siena walls
and columns. The lunettes
were heavily cracked and
the painted finish was
actively flaking from the
surface. EverGreene re-
paired the flat plaster us-
ing a mesh-and-skim coat
system before the lunettes
were repainted. The or-
namental plaster border
was repaired and missing
plaster elements were re-
cast before repainting to
match the adjacent fire-
gilt bronze finish. The
painstaking paint detailing
included elaborate veining
and faux joint lines.

Bronze enclosures

The bronze enclosures
were stripped of all fin-
ishes and cleaned by Ev-

erGreene. To access these
enclosures, the team first
removed several large
bronze garland elements
that were bolted to the
enclosures.  EverGreene
cleaned the surfaces with
solvents, fire gilded them,
and then coated them with
Permalac. According to
Jablonski, fire-gilding, also
known as ormolu, is a pro-
cess by which an amalgam
of gold and mercury is ap-
plied to a metallic surface.
The surface is heated,
which causes the mercury
to evaporate and leave the
gold particles behind. This
surface is then burnished
or treated with waxes. The
waxes may have additives,
such as ochres or verdi-
gris, which when the wax
is fired and melted from
the surface, leave behind
a slightly tinted finish with
highlights on the surface.
“The overall effect is a rich
golden color, chemically
bonded to the metal sur-
face, and therefore more
durable than a traditional
gilded finish. The restored
fire-gilt bronze surfaces
were monitored through-
out construction for any
signs of corrosion or de-
terioration of the finish,”
stated Jablonski.

URBAHN ARCHITECTS

Urbahn Architects is a
full-service planning and
design firm based in New
York City. Since its found-
ing in 1945, Urbahn has
designed projects for or-
ganizations and institu-
tions that operate in the

residential, healthcare,
education, justice, science,
transportation, and infra-
structure sectors. The firm
served as the architect for
some of the nation’s most
iconic structures, includ-
ing the Vehicle Assem-
bly Building and Launch
Control at Kennedy Space
Center in Cape Canaveral,
FL, and the Fermi Nation-
al Accelerator Lab in Bata-
via, IL. Urbahn’s annual
domestic and international
project workload exceeds
$500 million in construc-
tion value.

Five principals lead the
firm: Donald E. Henry,
Jr., AIA, LEED AP; Natale
V. Barranco, AIA, LEED
AP; Martin D. Stein, AIA;
Rafael Stein, AIA; and
Ranabir Sengupta, AlA,
LEED AP.

Urbahn’s historic restora-
tion and preservation pro-
ject portfolio includes the
Thurgood Marshall U.S.
Courthouse, the City Hall
Offices and Emergency
Situation Room, and 280
Broadway in Manhattan;
the Pelham Bay Park Or-
chard Beach Bathhouse
and six elevated subway
stations in the Bronx,
NY; nine historic pedes-
trian bridges in Manhat-
tan, Queens, and Staten
Island, NY; the Old Boys
High School in Brooklyn,
NY; and Madison and
Morristown New Jersey
Transit train stations in
New Jersey.

The firm’s work also in-
cludes the $70 million
Tides North residential de-

velopment in Arverne, NY;
New York City Hall May-
oral Offices and Emer-
gency Situation Center
and Public Health Lab Re-
development Master Plans
in New York, NY; Centro
Medico Correccional in
Bayamon, PR; and Jersey
City Municipal Services
Complex, Jersey City, NJ;
the SUNY New Paltz En-
gineering Innovation Hub
in New Paltz, NY; Lehman
College School of Nurs-
ing in the Bronx, NY;
Usha Martin University
Master Plan in Ranchi,
India; Columbia Univer-
sity Baker Field Facilities
Master Plan in New York,
NY; P.S. 253Q Elementa-
ry School in Queens, NY;
and P.S. 144Q addition in
Forest Hills, NY.

JABLONSKI
BUILDING
CONSERVATION

Jablonski Building Con-
servation, Inc. is a full-
service architectural con-
servation firm specializing
in the preservation of his-
toric  buildings, monu-
ments, sculpture, cemeter-
ies, mosaics, bridges, and
other cultural resources.
Our staff consists of pro-
fessionally trained archi-
tectural conservators. We
provide in-depth inves-
tigative and assessment
services, both in the labo-
ratory and on-site. We
take great care to design
treatment options for our
clients that provide for
maintenance as well as
conservation.
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MAINTAINING FULL PRODUCTION IN
FURNACES WITH FAILING
REGENERATORS USING

Wiilliam J. Horan

Lead Engineer,
Commercial Technology
Air Products
and Chemicals, Inc.

OXY-FUEL COMBUSTION

Problems associated with failing regeneraors can be fime consuming and labor infensive.
But, the issue can be solved by supplementing or replacing the ailing combustion sysfem

with oxygen lancing and/or ThruPort burners. In this arficle, Air Products shows us how.

t is well known that the

progressive failure of re-

generator checker packs
that frequently occurs
in ageing glass furnaces
causes a gradual restric-
tion of combustion air and
flue gas flow passages. This
fouling process, if left una-
bated, can ultimately lead

to a significant reduction in
pull rate while also lower-
ing energy efficiency during
glass melting. Moreover,
even when compartmen-
talized checkers are em-
ployed and hot repairs can
be carried out, these are
very time consuming and
labour intensive processes

that may require extended
furnace downtime or, at
best, extended periods of
reduced pull, sometimes
up to several weeks or
more. Recognizing the
need that thereby emerges
for a substantial amount
of high-temperature and
on-the-fly fire-power, of-

ten on an emergency basis,
Air Products has developed
the Cleanfire® ThruPort™
oxy-fuel burner to debot-
tleneck production for fur-
naces that are constrained
by crippled regenerators.
To illustrate their use and
effectiveness, this paper
presents and describes two
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recently-executed projects
using the ThruPort burner
on regenerative air-fired
float glass furnaces. One
furnace, equipped with
compartmentalized check-
ers, used three ThruPort
burners during a one-
month period over which
checker repairs were made.
The second furnace, which
did not employ compart-
mentalized checkers, used
two ThruPort burners to
maintain full production
for the final seven months
of the furnace campaign.
Details presented herein
include burner design, in-
stallation and operation,
oxygen supply and melter
performance.

INTRODUCTION

As improvements are made
regarding refractory, main-
tenance and operation of
glass furnaces, the expect-
ed campaign length has in-
creased and in some cases
nearly doubled in the last
20 to 25 years. As the life
of the melter has improved,
the  regenerators  and
checker packs that used to
operate for as many as two
campaigns now struggle to
last one. This is especially
true in the float glass in-
dustry, where campaigns
are approaching 18 to 20
years. This paper describes
the experience of two float
glass furnaces at differ-
ent points in their furnace
campaigns, both having
similar issues with prema-
ture failure of the checker
packs inside the regenera-
tors.

One solution is to use oxy-
fuel combustion to supple-
ment air-fuel combustion
over all or part of the fur-
nace. This paper summa-
rizes the field installation,
start-up and operation of an
oxygen supplemented com-
bustion system. Safety con-
siderations were carried out
through training of plant
personnel on oxygen safety.
Potential solutions involve
combinations of several
air-fuel and oxy-fuel op-
tions:
* Oxygen enrichment of
the combustion air
- Usually not more than
26%
e Oxy-boost burners
- Limited by their lo-
cation in the furnace
e Oxygen lancing
- Limited by the
amount of air availa-
ble and the achievable
mixing rate in the port
and furnace
e Cleanfire ThruPort oxy-
fuel burners
- Considered the best
solution short of a full
conversion to oxy-fuel
- No combustion air
required
The features of the Thru-
Port burner (Figure 1) in-
clude:
e Firing rate:
MMBTU/hr
* Fuel: natural gas or oil
e Water-cooled jacket
* Oxygen staging
e Bright and luminous
flame
* Adjustable flame length
and trajectory
* Optional on-line sen-
sors

4 to 20

* Rapid deployment

The ThruPort burner al-
lows for on-the-fly instal-
lation through the bottom
of the port. This burner
allows production to con-
tinue without interruption
during the installation and
is ideal for use during hot
checker repairs or to ex-
tend the life of the furnace

Figure 1: ThruPort Burner

when combustion air is
severely restricted. Figure
2 shows a side view of a
typical installation of the
burner in a port.

This burner has oxygen
staging, which diverts oxy-
gen from the main burner
through a second port di-
rectly below the flame. The

Figure 2: ThruPort Burner in Port
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staging of oxygen creates a
soot-rich reducing flame,
which increases luminos-
ity, lowers the peak flame
temperature, and directs
the heat flux into the glass.
By adjusting the amount of
staging, you can tailor the
flame shape and length.
The reduced maximum
flame temperature decreas-
es the production of NOx,
while the top soot layer of
the flame reflects heat away
from the crown and into
the glass. The burner can
be adjusted up or down in
proximity to the glass sur-
face. Figures 3 and 4 high-
light the use of staging and
the effect of the tilt adjust-
ment.

In-port O,
Staging

FIELD INSTALLATIONS
- TWO PLANTS WITH
SIMILAR CHALLENGES

Plant 1 - Background

The first float glass plant
was aware of the deteriora-
tion of the checker pack for
about a year. The furnace
is a six-port gas-fired re-
generative melter with one
common regenerator cham-
ber on each side of the fur-
nace. This furnace was near
the end of its campaign and
had less than one year left
until its scheduled rebuild
date. The initial conditions
reported by the plant indi-
cated that the checker pack
on the right side of the fur-
nace had collapsed and the
lancing system installed on

Figure 4: Effect of Staging and Tilt Angle

ss 0 degree tilt, O staging

Figure 3: Oxygen Staging

the first four ports was no
longer capable of supple-
menting the combustion
air adequately to allow suf-
ficient combustion to sup-
port the desired pull on the
furnace. The furnace pull
rate had been reduced by
50 t/d in order to produce
glass of acceptable quality.
In addition, three by-pass
flues were installed on the
right regenerator to allow
combustion air to reach the
top of the regenerator. The
checker pack on the left
side of the furnace had not
deteriorated to the point
where it had impacted com-
bustion. The furnace had
been using four oxy-fuel
boost burners for several
years, one pair between the
charge end wall and the #1
port and a second pair lo-
cated at what would be con-
sidered the #7 port. The
lancing system had been
installed and operating for
two months on the first four
ports. With lancing, the fur-
nace pull rate, temperatures
and emissions were main-

tained until further deterio-
ration of the checkers made
it impossible to keep tem-
peratures and production at
desired levels. At this point
the decision was made to
install ThruPort burners to
keep the furnace running
and extend its life until the
planned rebuild.

Discussion

The two ThruPort burners
would be installed, one on
each side of the furnace at
the #4 port. The objective
was to install these burners
and determine if furnace
conditions could be stabi-
lized and then see if addi-
tional pull could be added.
The following were identi-
fied as key resources that
would be utilized to sup-
port this project:
* Sources of Oxygen
- On-site VSA oxygen
generator
- On-site liquid oxygen
(LOX) storage tank
- Truck delivery of LOX
from local merchant
gas production plant

5 degree tilt, full staging

0 degree tilt, full staging
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e Vaporizer capacity
- Existing  vaporizers
(four) would not be
sufficient
* Control
Skids
- Two oxy-fuel skids
- One oxygen skid
e Three ThruPort oxy-fuel
burners with lift mecha-
nism
e Cooling water
and return lines
* Oxy-fuel boost burn-
ers between the charge
end wall (CEW) and #1
port, and in the #7 port
position
- Maximize the heat in-

Distribution

supply

Table 1

Units Baseline Fouled ThruPort

Regenerators

Pull Rate TPD 650 600 650
Fuel Firing Rate mmBTU/hr 163.0 149.9 1471
Air Flow Rate scth 1,681,100 1,512,990 985,000
Air Preheat Deg C 1250 1000 1000
Glass Temp Deg C 1296 1270 1286
Flue Gas Temp Deg C 1501 1476 1321
Energy Consumption mmBTU/ton 6.02 6.48 5.43

put from these burn-
ers
Safety training on oxy-
gen for plant personnel
and operational training
on the ThruPort burner

for furnace personnel
* Computational fluid dy-
namics (CFD) modeling
It was determined that due
to the volume of oxygen re-
quired, APEX Express Ser-

vice units would be used to
provide additional on-site
oxygen storage and vapor-
izing capacity. These units
consisted of four port-
able trailers, two for LOX
storage and two with dual
vaporizer banks. Figure 5
below is a picture of the
APEX units.

CFD modelling

To verify the fuel and en-
ergy savings seen at Plant
#1, a CFD modelling
study was conducted. The
results of that model are
summarized in Table 1.
The baseline case was con-
ducted at full pull rate prior
to oxygen lancing, with re-
generators operating as ex-
pected and two of the four
boost burners. The fouled
regenerator case was at a
reduced pull rate, no lanc-
ing and four boost burners.
The last case is the fur-
nace operating at full pull
rate, two ThruPort burn-
ers, lancing on three ports
and two boost burners.
The energy savings pro-
duced with the installation
of two ThruPort burners
and three ports of oxygen
lancing show a 9.8 per cent
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Baseline Case

0

CFD-predicted combustion space
temperature profile for baseline

air-fuel operation with zero-port
boost burners

reduction, similar to what
was seen in the field and
similar to the fuel savings
observed at other installa-
tions. Figure 6 shows the
combustion space tem-
perature profile predicted
by the CFD model, with
zero port boost burners
and normal air fuel firing
on all six ports on the left.
On the right is the tem-
perature profile predicted
with ThruPort burners in
the #4 port and zero port
boost burners.

Preparations prior to the
installation of the Thru-
Port burners included port
modifications, such as cut-
ting a hole in the port bot-
tom grating and saw cut-
ting a similar hole in the
port bottom refractory.

Figure 7: ThruPort Mock Installation

ThruPort Case

'R’

The cooling water supply
and return lines, and the
oxygen and natural gas tie-
in points were identified,
and appropriate flex hoses
and fittings obtained. The
logistics of the lift mecha-
nism and how it would be
positioned between and
under the port was deter-
mined. Finally, training was
conducted with regard to
oxygen safety, as well as
installation and operation
of the ThruPort burner.
Figure 7 is a picture of a
mock installation conduct-
ed in one of Air Products’
combustion laboratory fur-
naces. Figure 8 is a picture
showing the burner in-
stalled in the #4 port prior
to the back of the port be-
ing blocked off.

CFD-predicted combustion
space temperature profile with
ThruPort. burners in ports 4

Once all three combustion
systems were operating,
adjustments were made
to the fuel, oxygen and
air flows to optimize fur-
nace operation. The first
adjustments increased fir-
ing on the air fuel ports
and supplemental oxygen
lancing as needed. The
boost burners and oxy-
fuel ThruPort burners
were then adjusted. Each
adjustment  would  be
made after reviewing ex-
cess oxygen levels, tem-
peratures, glass quality
and emission levels on the
furnace. Since the energy
input into the furnace
was being supplied by

three distinct and differ-
ent combustion systems,
it was understood that it

Figure 6: CFD Combustion Space Temperature Profiles

Computational Fluid
Dynamics (CFD) Modeling
demonstrates that adding the
two burners generates high
temperature flames directly
above the hot spot of the
glass melting tank, which is
ideal for reinforcing critical
glass recirculation flow
patterns and increasing glass
residence time in the melter.

would take some time to
optimize the firing rates of
each system.

Results

* Two ThruPort burners
installed in the #4 port
left and right

e Temperature profile on
the furnace was re-es-
tablished

e Pull increased to target
level of 650 t/d

* NOx emissions below
permit operating limits

e Glass quality back to
normal levels

* Furnace life extended
seven months to match
planned rebuild date

e Close agreement be-
tween CFD modeling
and results achieved -
9.8% vs 9.7%
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Plant #2 - Background

Similar to Plant #1, this
float glass plant also had
failing checkers. The plant
had been aware of the de-
terioration of the checker
pack in both regenerators
for about a year. The fur-
nace is a six-port gas-fired
regenerative melter. The
furnace has compartmen-
talized checkers and was
in the eighth year of an ex-
pected 16-year campaign.
The checkers in the fifth
port had collapsed and
were plugged to the point
where it became neces-
sary to partially remove
the division wall between
the fifth and sixth ports to
allow combustion air and
exhaust gases to enter and
exit this area of the furnace
through multiple paths. At
one point, the checker pack
in the fourth port right side
had started to collapse and
was now an added con-

cern. The furnace was pull-
ing ~650 t/d and had ac-
ceptable glass quality and
melting conditions. The
combustion air blower was
at or near maximum out-
put, and air flow had been
reduced to the first three
ports and was being redis-
tributed down tank. CO
levels were elevated across
all ports, and excess oxy-
gen in the exhaust was at a
minimum. NOXx levels were
near maximum, but below
permit limits. Between the
charge end of the melter
and the first port, a set of
Cleanfire® HR;™ advanced
boost burners had previ-
ously been installed and
had been operating suc-
cessfully for the last several
years. Up to this point, the
plant was able to counter-
act the decrease in com-
bustion air by changing the
firing profile of the melter
and increasing fuel and air

to adjacent ports.

Phase I: Oxygen lancing

As conditions deteriorated,
it was decided to investi-
gate options for improving
the furnace combustion
and thereby delay the deci-
sion to idle the furnace and
perform a hot checker re-
pair. It was at this point the
plant contacted Air Prod-
ucts, their gas supplier, to
discuss potential solutions.
Multiple options were iden-
tified, including oxygen
enrichment, oxygen lanc-
ing and ThruPort burners.
Based upon conditions of
the furnace at the time, it
was decided to eliminate
oxygen enrichment as an
option due to the extent
of enrichment that would
be required. Based on the
current condition of the
furnace and regenerators,
it was decided to use oxy-

gen lancing to supplement
the lack of combustion air.
Initially one oxygen lance
was installed in each side
of the #4 and #5 ports
under the main natural gas
burner. The goal was to
increase the excess oxygen
as measured in the exhaust
port, reduce the CO levels,
and hold or reduce current
NOx levels while maintain-
ing temperature and pull.
The first step in the process
was to identify all available
resources and define the
scope of work required.
The key resources utilized:
Sources of oxygen

* On-site VSA oxygen
generator
- On-site LOX storage
tank
- Determine  logistics
for delivery of 25 t/d
of additional LOX

e Oxy-fuel boost burners
between the CEW and
#1 port
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Table 2

Port # Initial Fuel Flow (scfh) Final Fuel Flow (scfh)
1 29,615 28,570

2 29,750 29,700

3 27,425 21,190

4 28,395 21,720

5 26,055 26,010

6 9,015 9,000

Total 150,010 136,190

- Maximize the heat in-
put from these burners
* Distribution and control
skid
- Fabricate new vs. used
e Turnkey project re-
quested by the customer
- Supply  engineering
and design
- Prepare bid package
and select mechanical
contractor with cus-
tomer approval
- Confirm vaporizer ca-
pacity was adequate
Oxygen lancing was first
installed on the #4 and #5
ports on both sides of the
furnace. Eventually, lanc-
ing was extended to the #3
port left and right as well.
Exhaust gas readings were
analyzed for excess O2,
CO, and NOx before and
after the lancing system
was installed on each port.
Eventually, combustion air
was reduced to bring NOx
levels back to original lev-
els. The results of Phase I
are listed below along with
Figure 9, which shows the
side of port lancing system
in place.
* Successfully provided
oxygen lancing to ports
3, 4 and 5 for approxi-
mately one year
* Maintained melter tem-
peratures and profile

* Maintained furnace pull

* Emissions kept below
permit limits

* Due to limitations on
control of O2/fuel mix-
ing, the point of dimin-
ishing returns on O2
lancing effectiveness was
eventually reached.

Phase II: ThruPort oxy-fuel
burners

After one year of increased
checker deterioration and
collapse, it became clear
that the lancing option
would not be sustainable
for the balance of the fur-
nace campaign. The deci-
sion was made to replace

the checker packs behind
the worst four ports of the
melter. To perform this hot
checker repair and main-
tain full production, it was
necessary to install Thru-
Port burners in the affected
ports. The most air-starved
ports were #3 and #5 right
and #4 and #5 left.

It was decided that one
regenerator compartment
on each side of the furnace
would be replaced simulta-
neously with an expected
duration of two weeks for
complete demolition and
replacement of the check-
ers. Once completed, the
burners would be removed
from the repaired ports
and moved to the next set
of ports to be repaired. The
total planned repair would
therefore take approxi-
mately one month to com-
plete. Given this time line,
it was necessary to provide
an uninterrupted supply of
oxygen.

The first two checker packs

Crown T/C

tobe replaced were #3 right
and #4 left. Table 2 shows
the furnace fuel distribu-
tion prior to and after the
installation of the ThruPort
burners. The total fuel re-
duction was approximately
10 per cent, due primarily
to the efficiency of the oxy-
fuel burners. Figures 10
and 11 show the before and
after temperatures of the
crown and bottom ther-
mocouples. As indicated,
the furnace temperatures
remained  basically un-
changed during the repair
period, as did the furnace
pull rate, glass quality and
emissions. Throughout the
repair, the vaporizers were
continuously ~ monitored
and de-iced as needed to
ensure a constant flow of
oxygen was delivered to the
furnace. As each checker
pack was replaced, the port
was opened and gradually

Figure 10: Before and After Crown
Temperatures
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Crown T/C O initial A Final

Figure 11: Before and After Bottom
Temperatures

to support these systems is
available and can be rapidly
deployed. Once installed,
these solutions can offer
the ability to maintain pro-
duction and glass quality,
reduce fuel consumption,
and extend the life of the
furnace.
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This article is copyright of
The American Ceramic Society -

ACerS , who, along with

converted back to air-fuel
firing.

A variety of challenges as-
sociated with the layout
and operation of the fur-
nace were encountered
and addressed. First, the
burner could not be cen-
tered in the bottom of the
port due to the layout of
the port support steel.
This issue was overcome
by the ability of the burner
to be adjusted upstream or
downstream in the port.
Another challenge was the
fact that the burners were

operated directly across
from an air-fired port, and
the back of the port could
not be blocked off for sev-
eral days. These conditions
were overcome by the flex-
ibility of the burner’s oxy-
gen staging feature.

Phase II resulted in:

e Successful installation
of one set of ThruPort
oxy-fuel burners in two
sets of ports for a one-
month  period while
checker packs were re-
placed

* Maintaining melter tem-

peratures and tempera-

ture profile
* Maintaining furnace pull
* NOx emissions kept be-
low permit limits

SUMMARY

The problems associated
with failing regenerators,
whether it be the need for
a hot checker repair or to
maintain furnace produc-
tion and extend the life of
the furnace, can be solved
by supplementing or re-
placing the ailing combus-
tion system with oxygen
lancing and/or ThruPort
burners. The infrastructure
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HE CHINESE LOW
TE GLASS MARKET

Accounting for more
than 50 per cent of the
global flat glass output,
China is the largest flat
glass producer in the world
by a wide margin. The use
of value added glass prod-
ucts has increased by huge
amounts in the country in
the last few years. Low-
E glass types, which are
among the most important
product categories of value
added glass, have seen sig-
nificant developments and
investments made by Chi-
nese flat glass producers in
these years.
The production volume of
coated glass in the archi-
tectural glass industry in
China increased from 235
million square meters in
2014 to 293 million square
meters in 2018, at a CAGR
of 5.7 per cent. With the
released mandatory ener-
gy-efficient standards for
buildings becoming strict-
er, the demand for coated
glass maintains a moderate
rate. The growth of coated
glass is expected to con-
tinue in the coming years,
driven by increased market
demand for the develop-
ment of commercial build-

ings and high-end residen-
tial construction towards
energy efficiency and a cer-
tain degree of privacy.
According to the Guidance
Opinion and expert opin-
ions of China Architectural
and Industrial Glass Asso-
ciation (CAIGA) and in-
dustry players, coated glass
production volume and
sales volume in the PRC is
expected to increase from
293 million square meters
and 249 million square
meters in 2018 to 427
million square meters and
373 million square meters
in 2023, at a CAGR of 7.8
per cent and 10.6 per cent,
respectively.

Low-E glass accounted for
the largest market share
of 63 per cent in 2018
by production volume in
the coated glass market.
China’s low-E glass pro-
duction volume increased
from 139 million square
meters in 2014 to 185 mil-
lion square meters in 2018,
at a CAGR of 7.4 per cent.
The production volume of
low-E glass is expected to
increase continuously and
rapidly, driven by the ris-
ing market recognition and
wider application of low-E
glass in public buildings
and commercial buildings.

Low-E glass production
volumes are expected to
increase from 185 million
square meters in 2018 to
272 million square meters
in 2023, at a CAGR of 8
per cent, according to ex-
perts from CAIGA. The
sales volume of low-E glass
in the architectural glass
industry increased from
120 million square meters

in 2014 to 164 million
square meters in 2018, at
a CAGR of 8.1 per cent,
and is expected to increase
from 164 million square
meters in 2018 to 247 mil-
lion square meters in 2023,
at a CAGR of 8.5 per cent.
Low-E glass (low-emis-
sivity glass) is a coating
product which is made by
coating various layers of
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metal or other compounds
onto the glass surface. It
has high transmittance to
visible light and high reflec-
tion to medium/long wave
infrared. Compared with
ordinary glass, it has ex-
cellent thermal-insulation
performance and good vis-
ible-light transmittance. It
is divided into single-silver,
double-silver and triple-

silver products based on the
number of layers, and can
be subdivided into various
special functional products
such as heat preservation,
shading, anti-glare and

temperable glass.
The triple-glazed insulated
portion of the low-E glass
market has grown rapidly
in recent years, replacing
double-glazed

products

and increasing the amount
of low-E glass needed to
make the same amount of
final product. This trend to
continue, further boosting
demand for low-E glass in
China.

HUGE POTENTIAL
FOR GROWTH

IN LOW-E GLASS
CONSUMPTION IN
CHINA

The upgrading of existing
buildings in the country of-
fers a huge opportunity for
the coated flat glass mar-
ket, mainly for low-E glass,
which has insulating and
solar control properties, to
increase energy efficiency.

In recent years, the Chi-
nese government has made
a number of efforts to pro-
mote green building. Ac-
cording to the Action Plan
of Promoting Production
and Application of Green
Building Material jointly
issued by the Ministry of
Industry and Information
Technology and the Minis-
try of Housing and Urban-
Rural Development, the
ratio of green building ma-
terial applied will increase
significantly, and its qual-
ity will also improve. The
proportion of green build-
ing material will take up
30 per cent in new build-
ings, 50 per cent in green
buildings, 70 per cent in
pilot projects, and 80 per
cent in renovating exist-
ing buildings. High-end
energy saving glass will be
an important part in green
buildings. Introduction of a
new urbanization strategy,

Beijing-Tianjin-Hebei inte-
gration, Greater Bay Dis-
trict, and the integration
of the Yangtze River Delta
was upgraded to a national
strategy, which will bring
new opportunities to low e
glass suppliers.

The construction and ren-
ovation of energy-saving
buildings will promote the
development of coated
glass and the low-E glass
market. In 2018, China’s
urban and rural construc-
tion area was about 60
billion square meters, of
which more than 90 per
cent were energy-consum-
ing buildings. Reducing
the energy consumption
of new buildings and ex-
isting buildings is an im-
portant part of the current
energy conservation policy.
At present, several finance
bureaus at local provincial
level have implemented
special budgetary funds
for energy conservation,
while other green building
economic incentive policies
such as loan interest rate
concessions and floor area
ratio awards have also been
introduced. Coated glass,
especially low-E glass, is an
important building material
for energy-saving buildings
and will have an important
space for market growth.
Recent results of construc-
tion completions have been
a good news for low-E
glass suppliers in China.
After a slowdown in No-
vember 2019, new starts
and completions picked up
again in December 2019.
New property completions
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reported a year-on-year
growth of 20.2 per cent in
December 2019, compared
to a year-on-year increase
of 1.8 per cent in Novem-
ber 2019 and 19.2 per cent
in October 2019, as well
as a decline of 5.5 per cent
in January-October 2019.
New starts in terms of floor
area reported year-on-year
growth of 7.4 per cent in
December 2019, -2.9 per
cent in November 2019,
23.2 per cent in October
and 10.0 per cent in Janu-
ary-October 2019.

Float glass prices in China
have remained stable (at

over CNY 81/DWC in Dec
2019) due to more favoura-
ble demand/supply dynam-
ics. The average float glass
price in key cities in China
was CNY 81.7/weight case
in 4Q19, an increase of 0.7
per cent from an average of
CNY 81.1/weight case in
the third quarter of 2019,
7.0 per cent from an aver-
age of CNY 76.3/weight
case in the second quarter
of 2019, and 7.9 per cent
from an average of CNY
75.7/weight case in the
first quarter of 2019. The
average float glass price
dropped below CNY 81/
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weight case on 17 January
2020.

LOW-E GLASS
MANUFACTURERS
IN CHINA

China has a huge number
of low-E glass producers.
However, due to space
constraints, this article will
present an overview of just
a few leading low-E glass
manufacturers.

XINYI GLASS

Xinyi Glass (XYG) is one
of the largest producers of
low-E glass in China. Be-
sides low-E glass, the com-
pany also produces and

distributes flat glass and
auto glass. It is the largest
auto glass exporter in Chi-
na in the after-market sec-
tor (20 per cent of global
market share). XYG has a
29.5 per cent stake in Xinyi
Solar Holdings, which is
the largest solar-glass man-
ufacturer in China.

Xinyi Glass has supplied
low-E glass products for
landmark  buildings  in
large- and medium-sized
cities in China and other
countries and regions, such
as the Shanghai World
Expo China Pavilion, Shen-
zhen Universiade Center,
Hong Kong-Zhuhai-Ma-
cao Bridge, Nanning Wuxu




International Airport, Ma-
laysia Four Seasons Hotel,
Singapore DUO.

TAIWAN GLASS

Taiwan glass, one of the
largest float and value
added glass manufacturers
in Taiwan and mainland
China, is one of the leading
manufacturers of low-E
glass. The company oper-
ates a total of five low-E
production lines in main-
land China and Taiwan.

In mainland China, Taibo
Changjiang Glass Com-
pany and TG Chengdu
produce low-E glass prod-
ucts. Located in the Kun-
shan of China’s Jiangsu
Province, Taibo Changji-
ang Glass Co., Ltd. (CFG)

has three low-E glass pro-
duction lines with an an-
nual output of 10 million
square meters of different
types of low-E glasses. TG
Chengdu (Qingbai River
Industrial Area, Chengdu)
Glass operates a high-end
low-E glass production line
with an annual capacity of
8 million square meters per
annum.

In Taiwan, the company pro-
duces low-E glass at its Tai-
chung production facility.

CSG HOLDING

CSG has five architectural
and low-E glass processing
centres which are located
in Tianjin, Dongguan,
Xianning, Wujiang and
Chengdu. The company
possesses the international
advanced glass deep-pro-

cessing equipment and
testing instruments, and
its products cover all kinds
of architectural glass. The
company’s R&D and
use of coating technol-
ogy keep pace with the
world and its technology
of high-end products are
even top global level. Fol-
lowing the second genera-
tion of energy-saving glass
products, the company
has successively developed
the third generation and
multi-function  energy-
saving glass products with
continuous improvements
in energy-saving and heat-
preservation effects. At
present, the company’s
low-E coated glass and
low-E coated insulating
glass have reached ab an-
nual capacity of more than
36 million square meters

e Lkl

«l
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and 16 million square me-
ters respectively.

KIBING GLASS

Founded in 1988 and listed
on the Shanghai Stock Ex-
change, Kibing Group is
among the leading manu-
facturers of low-E and
float glass in China and the
South East Asian region.
With total assets of more
than CNY 12.8 billion and
more than 6,000 employ-
ees, the company offers a
wide range of glass prod-
ucts, services and architec-
ture solutions, high graded
float glass, green energy-
saving eco glass, photovol-
taic solar energy glazing
and extra-thin electronic
glass, etc. The company
has a total of eight produc-
tion bases with 25 float
glass lines located in China
and Malaysia.
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DRICUES

ADELIO LATTUADA' ADELIO

Via Abbondanza,

et

COMPANY DATA

”

Adelio Lattuada - President
Nicola Lattuada, Michela Lattuada - Partner
Domestic 5% / International 95%

area 500 m? / Plant area 3,500 m?

Office
Number of Employees

A

2

1978

EUR 90,000.00

Planned Exh
Secbe - Belgrade, Serbia - 22 / 25 AP 2020
Glass TEXpo - San Antonio (TX), USA - 01 / 02 May 2020
Glass South America - Soo Paulo, Brazil - 3 / 6 June 2020
Mir Stekla - Moscow, Russia - 8 / 11 June 2020
Glasstech Mexico - Guadalajara, Mexico
27 / 29 July 2020
GlassBuild America - Los Vegas (NV), USA
15/17 September 2020
Glasstec - Disseldorf, Germany - 20 / 23 October 2020

RO
o P b o
e Cand e prod el e

LATTUADA Srl

11/13 - 22070 Carbonate (CO) - raly
Tel: #39 0331 832713 / Fox: +39 0331 833886 o E-mail

Wt adeliolattuada.com © www.lattuada-na.com . cuhzral.adzlinlaﬂnadn.cnm

POLAND
IN-VENTO s.c.

Wola Rzedzinska - Tel: +48 14 6563577
E-mail: switek@in-vento.eu

MIDDLE EAST

JOLICO TRADING FZE

Ras Al Khaimah - Tel: + 971 502 207891
E-mail: maroun@jolicotrading.com

AUSTRALIA

DGR - OVERSEAS GLASS AGENCIES
PTY LTD

Broeside, VIC - Tek +61 395872488

E-mail: neil@oga.comay

RUSSIA

SALES NETWORK KPD

T
ARGENTINA, CHILE, ECUADOR, PERD ”E"‘M_TVL' Tek‘ 27495‘7425375
GLASSTEK MAQUINARIA PARA TRABAJAR VIDRIO -mail: hp@kpdtrv

borranco - Tel 451 17 176133 - Exmail: info@glasstekorg ROMANIA
ABITARE CG SRL

Brasov - Tel. +40 268 412 600
E-mail: office@abitare.ro

info@adeliolattuada.com

CANADA

TAARC PREVOST MACHINERY INC.

Moniéal - Tel: 1 514 6404040 - Bl info@mpm.ca
ush

LATTUADA NORTH AMERICA, INC.
Northwood (OH) - Tek +1 567 2494486 - E-mal: joe g@lattuadarna.com

COLOMBIA

GLASSTOOLS DE COLOMBIA LTDA.

Bogotd STel: 457 1 6417300

Eoooih cam glosstools@gml com

MEXICO

MAVHISA S.A. DE C.V.

Jalisco - Tel: 45233 36192590 - E-mail: ventas@mavhisa.com.mx
Al]_STKM, BELGIUM, GERMANY, LUXEMBOURG, NETHERLANDS
FULDNER MACHINES BV

Heerlen - Tel: +31 455 217757 - E-mail: info@fuldner.nl
PORTUGAL, ANGOLA, CAPE VERDE, GUINEA BISSEAU, MOZAMBIQUE

JLE - J. LEMOS ESTEVES, LDA
Marinha Grande - Tel: +351 244 573480 - E-mail: info@jlemosesteves. pt

GRINDING SOLUTIONS

WASHING SOLUTIONS

ol for glass washing. We offer a

AUTOMATION AND ROBOTICS
(CYBERAL)

We are constantly formulating
solutions to operate af the i-

ghest levels of automation,
making the most of integration

with robotics to increase pro®

SPAIN
GRUPO ADA DISTRIBUCIONES TECNICAS SL
Tervel - Tel: +34 978 619469 - E-mail: info@udo-dlsirihuclonesmm

UNITED KINGDOM, IRELAND

IntegrAL: MADE IN LATTUADA INTEGRATED SOL
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GLASS:

TECHNOLOGY &

GLANCE INTO
A WORLD OF
INNOVATION

Zak returns to Mumbai with the 18t
edition of India's leading expo on

Glass processing and its allied ,/
technologies. Be a part of the grand

display of latest advancements in

the field by industry pioneers.

BOMBAY EXHIBITION CENTRE (BEC)
NESCO CENTER, GOREGAON EAST

MUMBAI

03-06

DEC
2020

/' CONCURRENT
SHOWS

-=,
( DOORS &
7> WINDOWS &

N ALUMINIUM§
EXTRUSIONS:
o~

-
Organised by: ZAK TRADE FAIRS & EXHIBITIONS PVT. LTD.
2A, Second Floor, 40, Murrays Gate Road, Alwarpet, Chennai-18. Tel : +91 44 4295 9595 | www.zakgroup.com
For enquiries contact: Sulaiman Khan | +91 98999 52189 | skhan@zakgroup.com | www.zakglasstech.com
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http://www.zakglasstech.com

e GLASS COATING

FUNCTION THROUGH
TECHNOLOGY
'FOR GRENZEBACH
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Multifunctional 0lass has a fascinaring
range of uses, Ueris challenging fo uruﬂuc_e.
Modern architecture and some industrial
sectors foday are gnimaginable without
it Coalings and fextures allow fhe 0lass

to fulfil multiple funcrions simu\tanenuslq.
hut these demand additional steps n
production. New technologies are helping
to shorten Processes and increase

productivity

he core challenge in
T producing  thermal

insulation  coatings
is the size of the substrate
to be processed, combined
with the need to maximise
the system service life and
reduce maintenance times.
Grenzebach Maschinenbau
GmbH has now opened a
coatings laboratory to de-
velop solutions for the
panes, which can be up to
3.4 metres in width. Coat-
ings can be applied for
high-end products, from
dielectrics such as silicon
nitride and titanium diox-
ide to ultra-thin metal and
blocker layers like silver
and nickel chromium, and
even transparent conduc-
tive layers for use in the

display and solar indus-
tries. Tests in this labora-
tory can answer a variety of
questions, such as how to
apply silver layers to ther-
mal insulation glass while
also extending the service
life of the system.

Digital support

In order to minimise shut-
down and maintenance
times, digital solutions
support the production
process. The IoT platform
SERICY developed by
Grenzebach controls all the
processes of coaters and
peripherals in production,
the warehouse and ship-
ping. The data collected
can be used to derive con-
tinuous analyses and adap-
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GLASS COATING

tations, which further opti-
mise performance and thus
economy. App-supported
assistance systems help in
this task.

Automated PVD coating lines

The aim of all this is to of-
fer almost fully automated
PVD coating lines. The
PVD process is a vacuum-
supported procedure for
layer removal. The sputter
process has a significant ef-
fect on layer growth, with
the involvement of excited
atoms and molecules and/
or ions generated in plas-
mas. This allows manu-
facturers to produce all
coatings on large surfaces,
from sun protection ap-
plications to high-quality
thermal insulation glasses
(low-E layer systems).

Recent installation

Grenzebach recently in-
stalled a system for an
American ~ manufacturer
that produces more than
500 kilometres of sheet
glass worldwide every day,
demonstrating just what
this procedure is capable
of. The glass is intended
to ensure a pleasant tem-
perature and high energy
efficiency in  buildings.
The production line can
coat more than 12 million
square metres of sheet glass
with thermal insulation or
sun protection coatings
every year. The processing
section of the coating sys-
tem is equipped with eleven
process chambers and a
range of coating stations,
which apply various coat-

ing systems to the glass in
a precisely defined order.
Two of Grenzebach’s three
stackers work constantly
to add new sheets of glass
and remove them at the
end of the production line.
As the product is sensitive
to touch both before and
after coating, the stackers
are arranged in such a way
that they pick up the coat-
ed sheets from underneath.
Stacking, coating and
unstacking on racks: the
entire line covers 9,300
square metres, or the size
of 1.3 football pitches. 110
metres of the coating sys-
tem is under vacuum, while
the section equipped with
conveyor technology meas-
ures 450 metres in length.

NO AUTOCLAVE
REQUIRED

Laminated glasses undergo
a complex process. They
generally consist of three
layers: a glass layer at the
top and bottom, enclos-
ing a layer of PVB, SGP
or EVA film, for example.
An autoclave is used in the
standard process, but this
is complex and cost-inten-
sive. Robert Biirkle GmbH
has developed inline flat
lamination — a new multi-
stage process that can be
used for laminated glass
or laminated safety glass,
and even switchable glass.
Lamination is faster and
is flexible in terms of glass
structure. Moreover, set-
up times are short when
switching between differ-
ent products.

The glasses enter the lami-

nator in batches. As the
batches are only formed on
the feed belt, the process
enables a high level of flex-
ibility. A vacuum removes
the air between the layers
before lamination, which
then begins with a vacuum
flat press heated on both
sides. Steel plates heated
with thermal oil ensure
symmetrical and homoge-
neous temperature input
across the entire surface.
Simple glasses such as
tempered glass can be pro-
cessed at a temperature of
around 150°C. The effec-
tive area is 2,600 millime-
tres by 5,000 millimetres
and the cycle time is less
than 10 minutes. Lamina-
tion of particularly thick
glasses can be completed in
a second step, thereby re-
ducing the cycle time. An-
other flat press then cools
the laminated glasses and
completes the process.
This procedure allows fast
and even lamination with-
out overpressure at the
edges, which is a particu-
lar problem in membrane
laminators. Cooling both
sides simultanecously under
pressure prevents internal
tension and deformation.
These flat presses are suit-
able for safety glass, deco-
rative glass, solar modules,
and especially multifunc-
tional glasses that are to be
equipped with sensor tech-
nology or contain func-
tional films.

BRIGHT AND WARM

Windows and fully glazed
tower facades today do a

lot more than just letting
light into the building. Nu-
merous functional layers
meet the requirements of
modern working environ-
ments and personal pref-
erences. Electrically con-
ductive layers are in just
as high demand as self-
cleaning surfaces and ther-
mal insulation. Glass that
both lets light in and keeps
heat inside the building de-
mands a special metallic
coating. Manz AG worked
with  Trumpf GmbH +
Co. KG to develop a laser
process that makes this
surface treatment more ef-
ficient for a French glass
manufacturer.

Improving thermal insulation
properties

The goal was to improve
the thermal insulation
properties of very large
glass substrates while also
allowing the greatest pos-
sible quantity of light to
permeate. Manz has many
years of expertise in pro-
ducing  thin-film  solar
modules. The company
was therefore responsible
for the conveyor line with
consistent synchronisation,
the high-precision kin-
ematic control of the laser
optics including all sen-
sor technology and inline
measurement technology,
and the overall integra-
tion of all individual com-
ponents to form a system
ready for production. The
glass manufacturer inte-
grated this into its produc-
tion flow, downstream of
the inline coating system.
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Line optics and laser sources

Eight line optics arranged
next to each other make
it possible to process the
glass sheet running under-
neath at a width of 3.30
metres. Twelve laser sourc-
es with 12 kW of power
each feed into the line op-
tics, which Manz has con-
structed as a bridge across
the width of the conveyor
line. A continuous la-
ser line across the entire
width of the glass sheet re-
quires precise control. The
Gaussian width and edge
characteristics at each end
of the line must be ensured.
Homogeneous energy in-
put within the individual
lines and the correct focus

Aittamariy

depth were further require-
ments for the quality of the
products. With a width of
less than 100 wm, the laser
line only briefly heats a sil-
ver coating that is just a few
micrometres thick on the
glass substrate. The coat-
ing thus switches from an
amorphous to a crystalline
state, thereby enhancing
the insulation effect and
transparency of the mate-
rial. The more constantly
the glass substrate, which
can weigh up to 750 kilos,
is transported along the line
and the more constantly the
laser inputs the energy, the
higher the quality of the
coating. In order to adapt
the system to various prod-

ucts quickly, flexibly and
based on the recipe, the
line optics are mounted
on very stiff, moveable fix-
tures to ensure the highest
level of precision. Cooling
units and radiation protec-
tion equipment provide the
necessary safety.

VDMA

The VDMA represents
around 3,300 compa-
nies in the medium-sized
mechanical and plant en-
gineering sector. With
a good 1.3 million em-
ployees in Germany and
a turnover of EUR 230
billion (2019), the indus-
try is the largest industrial

employer and one of the
leading German industrial
sectors overall.

...........................

VDMA

GERMAN ENGINEERING FEDERATION !

Lyoner Str. 18
60528 Frankfurt am Main - Germany
Tel: +49 - 69 — 66031330
Fax: +49 - 69 - 66032330
Email: glass@vdma.org

www.vdma.org/glass
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Glass manufacturing
and Processing

FLOAT GLASS
Bavelloni
Sisecam

PROCESSED

SHEET GLASS

CMS

North Glass Technology

LAMINATED
SAFETY GLASS

Kuraray - Trosifol

MIRRORS
CMS

Stocking, handling
and movement

COMPLETE STOCKING LINES /
ENGINEERING
Bystronic glass
Cugher Glass

ECOL

Hegla

I0CCO Group
Keraglass

Lisec Group

North Glass Technology
MOVETRO

Schiavo

Torgauer Maschinenbau
Turomas

COMPLETE HANDLING AND

MOVEMENT LINES

Bando Kiko

Bottero

Bystronic glass

Cugher Glass

CMS

ECOL

Forvet

Hegla

Giardina Finishing + HS
Glassprinting

|I0CCO Group

Keraglass

Lisec Group

North Glass Technology

Schiavo

Torgauer Maschinenbau

Turomas

MACHINES FOR HANDLING

GLASS SHEETS

Ashton Industrial Sales

Bando Kiko

Bavelloni

Bottero

Bystronic glass

CMS

ECOL

Forel

Goldglass Technologies

Guangdong Northglass
& Juisun Technology
Industrial

Hegla

|I0CCO Group

Italcarrelli

Keraglass

Lisec Group

Schiavo

Torgauer Maschinenbau

Turomas

HANDLING ROBOTS
Ashton Industrial Sales
Bavelloni

Bottero

CMS

ECOL

Hegla

I0CCO Group

Lisec Group

Schiavo

Torgauer Maschinenbau
Turomas

HANDLING EQUIPMENT
FOR FLOAT GLASS
Bovone Elett.
Bottero

Bystronic glass

ECOL

Goldglass Technologies
Hegla

I0CCO Group
Italcarrelli

Lisec Group

Schiavo

Torgauer Maschinenbau
Turomas

TROLLEYS AND CLASSIFIERS
CMS

Forel

Hegla

Lisec Group

MOVETRO

Schiavo

Tecno Glass

Torgauer Maschinenbau
Turomas

TRANSPORTATION SYSTEMS/

TRUCKS

Giardina Finishing + HS
Glassprinting

Hegla
Italcarrelli
Lisec Group
Schiavo

VACUUM LIFTING
EQUIPMENT
Bottero
Bystronic glass
CMS

ECOL

Fenzi

Forel

Hegla

Lisec Group
Schiavo
Torgauer Maschinenbau
Turomas

CRANE SUCTION CUPS FOR
LARGE SHEETS

Bottero

Bystronic glass

Fenzi

Hegla

Lisec Group

Schiavo

Turomas

TRANSPORTATION TONGS
Bottero

Fenzi

|I0CCO Group

Schiavo

Turomas

SUCTION CUPS
ADI

Bottero
Bystronic glass
CMS

Fenzi

Hegla

Schiavo

Turomas

CONVEYOR BELTS
Ashton Industrial Sales
Bystronic glass
Cugher Glass

ECOL

Schiavo

Turomas

PACKAGING MATERIALS
AND SYSTEMS

ECOL

Hegla

Schiavo

ACCESSORIES
Bottero
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CMS

Fenzi

Hegla

Helios Quartz
Mole Maoreschi
Schiavo
Turomas

Straight-gdge and
shape cutfing

COMPLETE STRAIGHT-EDGE

LINES

Bando Kiko

Bavelloni

Bottero

Bystronic glass

CMS

Euromec

Forvet

Hegla

Lisec Group

Schiavo

Schiatti Angelo

Shanghai North Glass
Technology

COMPLETE SHAPE CUTTING

LINES

Bando Kiko

Bavelloni

Bottero

Bystronic glass

CMS

Guangdong Northglass
& Juisun Technology
Industrial

Hegla

Lisec Group

Schiavo

Shanghai North Glass
Technology

Turomas

AUTOMATIC CUTTING
MACHINES FOR
AUTOMOTIVE GLASS
Bando Kiko
Bottero
Bystronic glass
CMS

Glaston

|I0CCO Group
Lisec Group
Schiavo

LOADING AND TILTING
MACHINES

Bando Kiko
Bavelloni

Bottero
Bystronic glass
CMS

ECOL

Euromec

Forel

Glass Company
Hegla

Intermac - Biesse
|I0CCO Group
Lisec Group
Schiavo

Tenon (Beijing) Equipment
Turomas

CUTTING TABLES
Bando Kiko

Bavelloni

Bottero

Bystronic glass
CMS

Euromec

Fenzi

Forel

Hegla

|I0CCO Group

Lisec Group
Macotec

Schiavo

Tekno Kilns

Tenon (Beijing) Equipment
Satinal - Strato - TK
Triulzi

Turomas

CUTTING OPTIMIZERS
Bando Kiko
Bavelloni

Bottero

Bystronic glass
CMS

Deltamax Automazione
Euromec

Forel

Hegla

IOCCO Group

Lisec Group

Optima

Schiavo

Turomas

CUTTING PATH OPTIMIZERS
Bando Kiko

Bottero

Bystronic glass

CMS

Euromec

|I0CCO Group

Lisec Group

Optima

Schiavo
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CAD SYSTEMS
Bavelloni
CMS

Lisec Group
Prodim
Schiavo

ARMOURED AND
LAMINATED GLASS CUTTING
MACHINES
Bando Kiko
Bavelloni
Bottero
Bystronic glass
CMS

Hegla

Lisec Group
Schiavo
Turomas

ROUND OR SHAPE
CUTTING MACHINES
Bando Kiko
Bavelloni

Bottero
Bystronic glass
CMS

Fenzi

Hegla

Lisec Group
Schiavo

Turomas

CUTTING ACCESSORIES
ADI

Ayrox

Bando Kiko
Bottero

Fenzi

|I0CCO Group
Schiavo
Softeco
Talamoni
Turomas
Tyrolit Vincent

SAW MACHINES

Schiavo
Tecno Glass

AUTOMATIC SAWS FOR
CUTTING LAMINATED AND
BULLET-PROOF GLASS
CMS

Schiavo

BREAKING SYSTEMS
Bando Kiko
Bavelloni

Bottero
Bystronic glass
CMS

Euromec

www.glassonline.com

Hegla

|IOCCO Group
Lisec Group
Schiavo
Turomas

CUTTING MACHINES WITH

BREAKING AND EDGE

DELETING DEVICES

Bando Kiko

Bottero

Bystronic glass

CMS

Euromec

Guangdong Northglass
& Juisun Technology
Industrial

Hegla

|IOCCO Group

Lisec Group

Schiavo

Turomas

GLASS CUTTING
FLUIDS

Diamant - AR Nunziata
Schiavo

Turomas

ACCESSORIES
Schiavo
Schiatti Angelo
Talamoni
Turomas

Edging and bevelling

COMPLETE EDGING LINES

Adelio Lattuada

Ashton Industrial Sales

B Solution Licensee of BF
Project

Bando Kiko

Bavelloni

Bottero

CMS

Forel

Forvet

Hiseng Glass Machinery

IOCCO Group

Schiavo

Schiatti Angelo

SKG - Skill Glass

COMPLETE BEVELLING
LINES

Adelio Lattuada
Bando Kiko
Bottero

CMS
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Hiseng Glass Machinery
|I0CCO Group
Schiavo

COMPLETE AUTOMOTIVE
GLASS EDGING AND
BEVELLING LINES

Adelio Lattuada

Bando Kiko

Bavelloni

Bottero

Bystronic glass
Hiseng Glass Machinery
Intermac - Biesse
|I0CCO Group

SKG - Skill Glass

DOUBLE-EDGE

GRINDING MACHINES

Ashton Industrial Sales

B Solution Licensee of BF
Project

Bando Kiko

Bavelloni

Bottero

CMS

Forvet

Hiseng Glass Machinery

Intermac - Biesse

|I0CCO Group

Schiatti Angelo

VERTICAL-EDGE GRINDING

MACHINES

Adelio Lattuada

B Solution Licensee of BF
Project

Bando Kiko

Bavelloni

Bottero

Bystronic glass

Forel

Glass Company

Hiseng Glass Machinery

Schiavo

Schiatti Angelo

Shanghai North Glass
Technology

SKG - Skill Glass

GRINDING SPINDLES

Schiavo
Tecno Glass

BEVELLING MACHINES
FOR ROUND AND
SHAPED GLASS

Adelio Lattuada

Bando Kiko

Bavelloni

CMS

Hiseng Glass Machinery
Intermac - Biesse

SUPPLIERS GUIDE Yellow Pages

Schiavo

STRAIGHT-EDGE BEVELLING
MACHINES

Adelio Lattuada

Bando Kiko

Bavelloni

Bovone Elett.

CMS

Glass Company

Hiseng Glass Machinery
Schiavo

Schiatti Angelo

BEVEL POLISHING MACHINES
Adelio Lattuada

Bando Kiko

Bavelloni

Bovone Elett.

CMS

Hiseng Glass Machinery
Intermac - Biesse

STRAIGHT-EDGE ENGRAVING
MACHINES

Bavelloni

Bottero

CMS

Intermac - Biesse
SKG - Skill Glass

SHAPED GLASS ENGRAVING
MACHINES

Bavelloni

Bottero

CMS

Intermac - Biesse

CORNER GRINDING
MACHINES

Adelio Lattuada

Ashton Industrial Sales

B Solution Licensee of BF

Project
Bavelloni
CMS
Intermac - Biesse
SKG - Skill Glass

SHAPED GLASS GRINDING

MACHINES

Adelio Lattuada

Ashton Industrial Sales

Bando Kiko

Bavelloni

Bottero

CMS

Forel

Glass Company

Guangdong Northglass
& Juisun Technology
Industrial

Hiseng Glass Machinery
Intermac - Biesse

BELT GRINDING
MACHINES

Adelio Lattuada

Ashton Industrial Sales
Fenzi

Hiseng Glass Machinery
|I0CCO Group

Tenon (Beijing) Equipment

LATHES - VERTICAL AND
HORIZONTAL

CMS

Fenzi

EMBOSSING MACHINES
CMS
Fenzi

PORTABLE MACHINES
Fenzi

Helios Quartz
Tecno Glass

DIAMOND TOOLS
Adelio Lattuada

ADI

Ashton Industrial Sales
Bando Kiko

Bovone Diamond Tools
Bottero

Diamant - AR Nunziata
Diamut - Biesse

Fenzi

Glaston

Mole Moreschi
Schiavo

Talamoni

Tyrolit Vincent

DIAMOND BELTS
Mole Moreschi

SEAMING LINES
Ashton Industrial Sales

MANUAL LINES
Ashton Industrial Sales

POLISHING WHEELS
Adelio Lattuada

ADI

Bando Kiko

Bovone Diamond Tools
Diamant - AR Nunziata
Diamut - Biesse

Fenzi

Glaston

Italmole

Mole Moreschi

www.glassonline.com

RBM Italia
Schiavo
Tyrolit Vincent

POLISHING AGENTS AND
OXIDES

ADI

Bovone Diamond Tools
Diamant - AR Nunziata
Fenzi

Schiavo

Tyrolit Vincent

POLISHING BELTS
Diamant - AR Nunziata
Fenzi

Schiavo

COOLANTS

Adelio Lattuada
Bovone Diamond Tools
Fenzi

Schiavo

GLASS GRINDING
AND BEVELLING
COOLANTS
Schiavo

SEPARATORS FOR
GLASS-SOLIDS

Ashton Industrial Sales
Schiavo

ACCESSORIES
ADI

CMS

Dieffe Macchine
Fenzi

Helios Quartz
|IOCCO Group
Mole Moreschi
Schiavo
Schiatti Angelo
Tyrolit Vincent

Washing

HORIZONTAL WASHING
MACHINES

Ashton Industrial Sales
Bando Kiko

Bavelloni

Bovone Elett.
Bystronic glass

ECOL

Forel

Glass Company
Hiseng Glass Machinery
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|I0CCO Group
Lisec Group
Neptun
Schiavo
Triulzi

VERTICAL WASHING

MACHINES

Adelio Lattuada

Ashton Industrial Sales

Bavelloni

Best Makina

Bystronic glass

ECOL

Forel

Glass Company

Hiseng Glass Machinery

|I0CCO Group

Lisec Group

Neptun

Schiavo

Shanghai North Glass
Technology

S.T. Group

Stefiglass

Tenon (Beijing) Equipment

Triulzi

WASHING MACHINES
FOR AUTOMOTIVE GLASS
Bando Kiko

Bystronic glass

ECOL

|I0CCO Group

Triulzi

WASHING PURIFICATION
SYSTEMS

Bystronic glass

Dieffe Macchine

Forel

Dieffe macchine

Glass Company

|I0CCO Group

Schiavo

Tenon (Beijing) Equipment

LIQUID WASHING
CONCENTRATES
Diamant - AR Nunziata
Schiavo

SEPARATORS
FOR GLASS-SOLIDS

Vitrosep
Filtraglass

ACCESSORIES
Helios Quartz
Idrotecnica
Schiavo

S.T. Group

Mirror produclion

COMPLETE PLANTS

& CONVEYORS

FOR MIRROR PRODUCTION
Bovone Elett.

|I0CCO Group

Triulzi

PAINTING EQUIPMENT

Fenzi

Giardina Finishing + HS
Glassprinting

Goldglass Technologies

|I0CCO Group

Triulzi

DRYING OVENS

Bovone Elett.

CMS

Giardina Finishing + HS
Glassprinting

Goldglass Technologies

AUTOMOTIVE MIRROR
BENDING FURNACES
Bovone Elett.

MANUAL SILVER- SPRAYING
EQUIPMENT

Fenzi

Glass Company

PAINTS AND CHEMICAL
PRODUCTS

Fenzi

ACCESSORIES

Fenzi
Helios Quartz

Insulafing glass

COMPLETE INSULATING
GLASS LINES

Ashton Industrial Sales
Bavelloni

Best Makina
Bystronic glass
Forel

Glass Company
Neptun

Schiavo

S.T. Group

Tenon (Beijing) Equipment
Thermoseal Group
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Triulzi

AUTOMATIC SEALING LINES
Bavelloni

Bystronic glass

Forel

Lisec Group

S.T. Group

AUTOMATIC SPACER
BENDING MACHINES
Bavelloni

Best Makina
Bystronic glass
Fenzi

Forel

|I0CCO Group

Lisec Group
Lombarda Macchine
Schiavo

S.T. Group

Tenon (Beijing) Equipment
Thermoseal Group

DESICCANT SALT FILLING
MACHINES

Ashton Industrial Sales
Bavelloni

Best Makina
Bystronic glass

Di Gregorio

Fenzi

Forel

Lisec Group

Lombarda Macchine
Neptun

Schiavo

S.T. Group

Tecno Glass

Tenon (Beijing) Equipment
Thermoseal Group
Triulzi

SPACER CUTTING SAWS
Ashton Industrial Sales
Bavelloni

Best Makina

Fenzi

Forel

Lisec Group

Neptun

Schiavo

S.T. Group

Tecno Glass

Tenon (Beijing) Equipment
Thermoseal Group

BUTYL EXTRUDERS
Bavelloni

Best Makina
Bystronic glass
Forel

Lisec Group

www.glassonline.com

Neptun

Schiavo

S.T. Group

Tecno Glass

Tenon (Beijing) Equipment
Thermoseal Group

Triulzi

HOT-MELT EXTRUDERS
Bavelloni

Best Makina

Fenzi

Forel

Lisec Group

Neptun

Schiavo

S.T. Group

Tecno Glass

Tenon (Beijing) Equipment
Thermoseal Group
Triulzi

POLYURETHANE EXTRUDERS
Bavelloni

Best Makina

Bystronic glass

Fenzi

Forel

Lisec Group

Schiavo

S.T. Group

Tecno Glass

POLYURETHANE
ENCAPSULATION
Bystronic glass
Lisec Group
Schiavo

SILICONE EXTRUDERS
Best Makina
Bystronic glass
Fenzi

Forel

Lisec Group
Schiavo

S.T. Group

Tecno Glass

Tenon (Beijing) Equipment
Triulzi

POLYSULPHIDE
SEALANT EXTRUDERS
Best Makina
Bystronic glass
Fenzi

Forel

Lisec Group
Schiavo

Tecno Glass

Tenon (Beijing) Equipment
Triulzi
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GAS FILLING EQUIPMENT
Bystronic glass

Fenzi

Forel

Lisec Group

Neptun

Schiavo

Sparklike

S.T. Group

Tecno Glass

Tenon (Beijing) Equipment
Thermoseal Group

DESICCANT SALTS
Ashton Industrial Sales
Fenzi

Neptun

Schiavo

S.T. Group

Tecno Glass
Thermoseal Group

SPACERS/PROFILES
Ashton Industrial Sales
Edgetech Europe

Fenzi

Schiavo

S.T. Group

Tecno Glass
Thermoseal Group

GEORGIAN BARS
Ashton Industrial Sales
Hegla

Tecno Glass
Thermoseal Group

BUTYL

Ashton Industrial Sales
Fenzi

Thermoseal Group

POLYSULPHIDE SEALANTS
Fenzi

HOT MELT

Ashton Industrial Sales
Fenzi

Thermoseal Group

OTHER SEALANTS
Fenzi

PANTOGRAPHS
Fratelli Pezza

ACCESSORIES

Ashton Industrial Sales
Deltamax Automazione
Diamant - AR Nunziata
Dieffe Macchine

SUPPLIERS GUIDE

Forel

Forza G / G. Tech

Helios Quartz

Schiavo

Sparklike

S.T. Group

Tenon (Beijing) Equipment
Triulzi

Tempering

TEMPERING FURNACES

(ARCHITECTURAL GLASS)

CNUD-EFCO

Glaston

Glass Company

Glasstech Inc.

Hornos Industriales Pujol

Keraglass

Landglass Technology

Lema

Lisec Group

Mappi International

Schiavo

Shanghai North Glass
Technology

Tekno Kilns

Satinal - Strato - TK

TEMPERING FURNACES

(AUTOMOTIVE GLASS)

Glaston

Glass Company

Glasstech Inc.

Keraglass

Landglass Technology

Mappi International

Mazzaroppi Engineering

SGLASS

Shanghai North Glass
Technology

CHEMICALS TEMPERING
EQUIPMENT

Glass Company
R.C.N. Solutions

ACCESSORIES
CNUD-EFCO

Deltamax Automazione
Fenzi

Glaston

Glass Company

Helios Quartz

Hornos Industriales Pujol
Keraglass

Landglass Technology
Mappi International
Mazzaroppi Engineering
R.C.N. Solutions
SGLASS

Tekno Kilns

Satinal - Strato - TK
Torgauer Maschinenbau

Bending

BENDING FURNACES
(ARCHITECTURAL GLASS)
Glaston

Glass Company
Glasstech Inc.

Hornos Industriales Pujol
Keraglass

Mappi International
Mazzaroppi Engineering
R.C.N. Solutions
SGLASS

Tekno Kilns

Satinal - Strato - TK

BENDING FURNACES
(AUTOMOTIVE GLASS)
CNUD-EFCO

Glaston

Glass Company
Glasstech Inc.

Keraglass

Mappi International
Mazzaroppi Engineering
R.C.N. Solutions

ACCESSORIES

Ayrox

Deltamax Automazione
Glaston

Glass Company
Glasstech Inc.

Hornos Industriales Pujol
Keraglass

Mappi International
Softeco

Tekno Kilns

Satinal - Strato - TK

Laminated glass production

COMPLETE PLANTS
Bovone Elett.

Bottero

Bystronic glass

Forel

Glaston

Glass Company

Hornos Industriales Pujol
|I0CCO Group

Lisec Group
Mazzaroppi Engineering
R.C.N. Solutions

Www.glassonline.com

Triulzi

LAMINATED WINDSCREEN
BENDING FURNACES
ECOL

Glaston

Glass Company
Glasstech Inc.
Keraglass

Mappi International

AUTOCLAVES

Bystronic glass
Glaston

Glass Company

Hornos Industriales Pujol
Lisec Group

Triulzi

CLIMATIC CABINS
Bystronic glass
Forel

|IOCCO Group
Lisec Group
Triulzi

INFRARED OVENS
Bystronic glass

ECOL

Forel

Glass Company

Hornos Industriales Pujol
IOCCO Group

Lisec Group

SGLASS

Triulzi

PRESSES/BENDING MACHINES
Forel

IOCCO Group

Lisec Group

Triulzi

RESIN LAMINATING
MATERIALS AND EQUIPMENT
|IOCCO Group

Torgauer Maschinenbau

PVB
Everlam
Kuraray - Trosifol

PVB - SHAPING AND CUTTING
EQUIPMENT

Ayrox

Bystronic glass

ECOL

Forel

IOCCO Group

Lisec Group

Softeco
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PVB - WIRING TECHNOLOGY
FOR HEATABLE LAMINATES
Ayrox

ECOL

Softeco

ACCESSORIES

Ayrox

Bottero

Deltamax Automazione
Glaston

Helios Quartz

Hornos Industriales Pujol
|I0CCO Group

Lisec Group

Softeco

Triulzi

Drilling

AUTOMATIC DRILLING LINES

B Solution Licensee of BF
Project

Bando Kiko

Bavelloni

Bystronic glass

Forvet

Guangdong Northglass
& Juisun Technology
Industrial

Intermac - Biesse

|I0CCO Group

Schiatti Angelo

SKG - Skill Glass

MULTI-SPINDLE DRILLING

MACHINES

B Solution Licensee of BF
Project

Bando Kiko

Bavelloni

Bystronic glass

CMS

Forvet

Glass Company

Intermac - Biesse

|I0CCO Group

Schiavo

Schiatti Angelo

SKG - Skill Glass

DRILLING MACHINES WITH

OPPOSITE DRILLING HEADS

B Solution Licensee of BF
Project

Bando Kiko

Bavelloni

Bottero

Bystronic glass

CMS

Fenzi

Forvet

Hiseng Glass Machinery
Intermac - Biesse
|IOCCO Group

Schiavo

Schiatti Angelo

SKG - Skill Glass

COLUMN DRILLING MACHINES

B Solution Licensee of BF
Project

Bottero

Fenzi

Schiavo

PORTABLE DRILLING MACHINES
CMS

Fenzi

Schiavo

DRILLING AND MILLING
MACHINES

Bavelloni

Bottero

CMS

Forvet

|I0CCO Group

Schiavo

SGLASS

DIAMOND DRILLS

ADI

Bovone Diamond Tools
Diamant - AR Nunziata
Diamut - Biesse

Fenzi

Glaston

Mole Moreschi
Schiavo

Tyrolit Vincent

ACCESSORIES
CMS

Fenzi

Schiavo

Ofher equipment and plants

TURNKEY PLANTS /
ENGINEERING - FOR
BUILDING GLASS
Bando Kiko
Bottero
Bystronic glass
Cugher Glass

Horn

Intermac - Biesse
|IOCCO Group
Keraglass

Lisec Group
Torgauer Maschinenbau
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TURNKEY PLANTS /
ENGINEERING - FOR
AUTOMOTIVE GLASS
Bando Kiko
Bottero
Bystronic glass
Cugher Glass

Easy Automation
Horn

Intermac - Biesse
|I0CCO Group

KEY PLANTS / ENGINEERING -
FOR DISPLAY GLASS

Bando Kiko

Cugher Glass

Torgauer Maschinenbau

WORKING CENTRES -
CNC CONTROLLED
Bando Kiko
Bavelloni

Bottero
Bystronic glass
Glass Company
Glasstech Inc.
Hegla

Intermac - Biesse
SKG - Skill Glass

FLOAT PLANTS/LINES
(EQUIPMENT & ACCESSORIES)
Bovone Elett.

Horn
|I0CCO Group

CULLET HANDLING SYSTEMS
ECOL

COMPLETE BATCH PLANTS
Zippe

VACUUM COATING
EQUIPMENT AND PLANTS
Glass Company
Shanghai North Glass
Technology

ENAMELLING EQUIPMENT

AND PLANTS

Giardina Finishing + HS
Glassprinting

Glass Company

Rollmac division of GeMaTa

HOT- AND COLD-END

COATING SYSTEMS AND

MATERIALS (CVD, ROLLER,

CURTAIN COATERS, DRYERS)

Giardina Finishing + HS
Glassprinting

Goldglass Technologies

www.glassonline.com

SANDBLASTING SYSTEMS,
EQUIPMENT AND PLANTS -
OPTIMIZERS

Fenzi

Fratelli Pezza

Glass Company

Schiavo

SKG - Skill Glass

DIGITAL INKJET
PRINTERS
Glass Company

SCREEN PRINTING

EQUIPMENT AND PLANTS

Ayrox

COMSS

Cugher Glass

Deltamax Automazione

ECOL

Giardina Finishing + HS
Glassprinting

Glass Company

Guangdong Northglass &
Juisun Technology
Industrial

Keraglass

Rollmac division of GeMaTa

Shanghai North Glass
Technology

Softeco

SCREEN PRINTING
FRAMES
COMSS

SCREEN PRINTING

DRYING SYSTEMS

COMSS

Cugher Glass

Glass Company

Guangdong Northglass &
Juisun Technology
Industrial

Rollmac division of GeMaTa

ACIDING GLASS
EQUIPMENT AND PLANTS

Lisec Group
Rollmac division of GeMaTa

LASER DECORATING
MACHINES

Ashton Industrial Sales
Glass Company

LASER MARKING
Ashton Industrial Sales
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firtistic olass production

CERMAMIC INKS
Glass Company

CHAMBER ELECTRIC
KILNS

Glass Company
Keraglass

Tekno Kilns

Satinal - Strato - TK

ACCESSORIES

Deltamax Automazione
Helios Quartz

Miscellaneous

AUTOMATION

Ashton Industrial Sales
Goldglass Technologies
Horn

|I0CCO Group

Torgauer Maschinenbau
Zippe

AUTOMOTIVE GLASS
APPROVAL SERVICES
Ayrox

Softeco

AUTOMOTIVE GLASS
QUALITY CONTROL
Ayrox

Bando Kiko
Bystronic glass
Cugher Glass
Deltamax Automazione
Easy Automation
Glaston

|I0CCO Group
Softeco

CE MARKING - QUALITY
CONTROL EQUIPMENT FOR
GLASS IN BUILDING
Ayrox

Softeco

COATING OF GLASS SHEETS -
SYSTEMS & MATERIALS - HOT
/ COLD END

Goldglass Technologies

COLOURS & ENAMELS -
OTHER APPLICATIONS
Ayro

SUPPLIERS GUIDE Yellow Pages

Goldglass Technologies

DEIONIZING AND WATER
SOFTENING EQUIPMENT
Fenzi

Forel

Glass Company
Idrotecnica

Lisec Group

Triulzi

FLAT GLASS QUALITY
CONTROL DEVICES
Ayrox

Deltamax Automazione
Forel

|I0CCO Group

Softeco

FURNACES

Glass Company
Horn

FURNACES / HYDROGEN
GENERATORS (WATER
ELECTROLYSERS)

Nel Hydrogen

GLASS COATING AND TINTING

Giardina Finishing + HS
Glassprinting

Glass Company

Goldglass Technologies

Rollmac division of GeMaTa

GLASS TREATMENT FILMS
Glass Company

HEATING EQUIPMENT -
STANDARD (GAS FIRING,
BURNERS, AIR GAS MIXERS,
SAFETY DEVICES,
ELECTRICAL RESISTORS)
Horn

Keraglass

INFRARED TUBES
Helios Quartz
Deltamax Automazione

KILNS

Glass Company
Keraglass

Lisec Group

Tekno Kilns

Satinal - Strato - TK

METAL ACCESSORIES
Fenzi

METALLIC SECTIONS

Fenzi

NUMERICAL CONTROL
SYSTEM (CNC) FOR ALL GLASS
PROCESSING MACHINES

Glass Company
|I0CCO Group
Prodim

OPTICAL DISTORTION
ANALYSERS FOR
AUTOMOTIVE GLASS

|I0CCO Group
Keraglass

OPTICAL INFRARED
THERMOMETERS
Optris

POWDER OR LIQUID
APPLICATION SYSTEMS FOR
PROTECTING FLOAT GLASS

Cugher Glass

Giardina Finishing + HS
Glassprinting

Glass Company

PUMPING AND APPLICATION
SYSTEMS (AUTOMOTIVE GLASS)
|I0CCO Group

PURIFIERS FOR REFLUENT
WATER

Dieffe Macchine
Forza G / G. Tech

PUTTIES AND SEALANTS
Fenzi

QUARTZ EQUIPMENT
Helios Quartz

SHAPE CHECKING DEVICES

Easy Automation
|I0CCO Group

SIC HEATERS
Helios Quartz

SOFTWARE DATABASE,
PROPERTY PREDICTOR

Synerglass Soft

SOFTWARE SYSTEMS

www.glassonline.com

FOR PRODUCTION CONTROL
A+W Software

CMS

Cugher Glass
Deltamax Automazione
Edgetech Europe
Forel

Lisec Group

Optima

Prodim

Synerglass Soft

SOLDERING EQUIPMENT

FOR ELECTRICAL CONNECTORS
FOR WINDSCREENS AND
BACKLITES

Ayrox

Easy Automation

Softeco

SORTING SYSTEMS

Bystronic glass
Lisec Group

SURFACE STRESS
MEASUREMENT INSTRUMENT
Ayrox

Glass Company

Jeffoptics

TESTING FOR SOLDERINGS
Ayrox

Easy Automation

Softeco

TESTING DEVICES OF BACKLITES
ELECTRICAL HEATING

Ayrox
Softeco

THERMAL IMAGING SYSTEMS

Easy Automation
Glass Company
Optris

TIN FLOAT BATH FURNACES
Horn
|IOCCO Group

UV LAMPS
Helios Quartz

UV PORTABLE MACHINES
Helios Quartz
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SUBSCRIBE NOW TO THE WORLD’S LEADING

GLASS MACHINERY PLANTS & ACCESSORIES is the leading international
magazine for glass manufacturing, and is targeted at glassworks involved

in the production and processing of hollowware and special glass (bottles,
containers, household, lighting, technical, scientific, industrial and medical
glassware).

GLASS MACHINERY PLANTS & ACCESSORIES is a bi-monthly periodical
with about 100 pages of product news, current world news, focus on..., tech-

BI-MONTHLY INTERNATIONAL MAGAZINE FOR GLASS MANUFACTURING

nical articles and dossiers, worldwide exhibitions, glassworks in the world,
Yellow Pages, etc.

GLASS-TECHNOLOGY INTERNATIONAL is the leading international maga-

1989
zine for professionals involved in the flat and bent glass industry, from buil-

GI”SS-TGChMIogy ding to automotive, and from furniture to household appliances. G-Tl is useful

Illl’el'lldtialml for those working in float glass plants as well as glass processors/fabricators,
glazing contractors, automotive glass installers, window and door manufac-
turers, glass merchants, wholesalers, etc. With about 100 pages per issue, it
is the bi-monthly tool for keeping abreast of new technology, new products,
company life and all innovations in the world of flat and bent glass.

m The GLASS INDUSTRY DIRECTORY is a unique international annual guide which

gives a complete overview of international glassworks and suppliers involved
in hollowware and special glass manufacturing. About 300 pages of complete

Glass nigauatl y company profiles: addresses, management, sister companies, plants, number of

@ Directory 2020 employees, turnover, banks, year of company foundation, capital, trademarks,
areas of activity, innovations, product-by-product and country-by-country bre-

akdowns. The GLASS INDUSTRY DIRECTORY is the annual reference point for
the international glass manufacturing industry comprising bottles and containers,
domestic glassware, tubing, vials and ampoules, lighting glassware, technical and
industrial glassware, scientific, laboratory and medical glassware and much more.

m The FLAT GLASS WORLD DIRECTORY is a unique international annual guide

providing a complete overview of glassworks and suppliers for the flat glass sec-

= tor. More than 150 pages of company profiles and information about worldwide
{\9 ﬂnTG LASS glassmakers, glass processors and suppliers, including addresses, management,

¥ world directory sister companies, plants, number of employees, turnover, banks, year of company

Glass Magazines

Glass lndusiiy
B oicion 2019

Annual Guides

foundation, capital, trademarks, areas of activity, innovations, sales network,
o i i exhibitions, and, of course, interactivity in digital format, make the FLAT GLASS
WORLD DIRECTORY the annual reference point for the international flat glass
industry.

FOR MULTIPLE
SUBSCRIPTIONS

glassOnline

The World’'s Leading Glass Industry Website

WWW.GLASSONLINE.COM
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ALL OF OUR PUBLICATIONS ARE

ALSO AVAILABLE IN DIGITAL FORMAT
FREE-OF-CHARGE

PAYMENT

FOR ORDERS SENT BY EMAIL,
PLEASE COMPLETE THE FORM BELOW
PAYMENT BY BANK CREDIT TRANSFER ONLY

BANK CREDIT TRANSFER payable to

A151 srl has been sent to

A/c No. 100000067167
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Milano (M), Italy
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ABI 03069 - CAB 01603 - CIN N
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OR THE SERVICES REQUESTED. PLEASE ALSO NOTE THAT
A151 SRL IS NOT RESPONSIBLE FOR ANY BANK EXPENSES,
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http://www.mirstekla-expo.ru/en

GLASS APPLICATIONS

IR medium wave twin tubes emitters for: Heli Jartz also produces highly
* |aminating lines appreciated equipment for the glass
* mirroring lines industry such as manual and au-

ne ' tomatic tin side detectors and
UV polymerization units.

* dry screen printing

R*medium wave single tube emitters for:
* bending furnaces
fusion furnace

IR fast medium wave twin tube emitters for:
* |aminated glass cutting machines

helios quartz

"{"3 www.heliosquartz.com
W

Helios Quartz Group SA Helios Italquartz S.r.l.
Via Roncaglia 20 6883 Via delle Industrie 103/A 20040
Novazzano - Switzerland Cambiago - Milano - ltaly

Tel. +41 (0) 919233555/6 Tel. +3902 95349318

Fax +41 (0) 919233557 Fax +39 02 95 34 50 85

swiss@heliosquartz.com italy@heliosquartz.com
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bovone.com

New from Bovone

A DOUBLE HEART
IN LAMINATED GLASS LINES

HCR

Improved Temperature Homogeneity
Lower Energy Consumption
Enhanced Maintainability

Flexible Settings Management

Suitable to every type of interlayer

O P i
- 4

User friendly Easy to Advanced
program technology

The new, flexible
HYBRID CONVECTION RADIATION

OVEN

Switch freely from hot air convection to IR radiation mode.

Masteratbestyoureveryday“routine” work aswellascomplex
processings with coated glasses and new interlayer materials
thanks to the high versatility of two different and completely
independent heating sources within the same machine.

The high automation and lower operator intervention, in
addition to simple programming, make this Hybrid Systerm Oven
the new heartbeat in every glass processing line.

ask for more at sales@bovone.com



mailto:sales@bovone.com

	Front Cover
	Front Inside Cover
	001-016 pages
	001
	002
	003
	004
	005
	006
	007
	008-009
	010
	011
	012
	013
	014
	015
	016

	017-032 pages
	017-020
	021
	022-024
	025
	026-028
	029
	030-031
	032

	033-048 pages
	033-036
	037
	038-040
	041-043
	044-048

	049-064 pages
	049
	050-053
	054-059
	060-063
	064

	065-080 pages
	065
	066-067
	068-071
	072-073
	074-080

	081-096 pages
	081
	082
	083-090
	091-095
	096

	097-112 pages
	097
	098-101
	102-109
	110-111
	112

	Back Inside Cover
	Back Cover



